Retinoid X Receptor Alpha Nitro-ligand Z-10 and Its Optimized Derivative Z-36 Reduce β-Amyloid Plaques in Alzheimer's Disease Mouse Model.
Bexarotene, an agonist of retinoid X receptor alpha (RXRα), has been shown to increase the expression of apoE, ABCA1, and ABCG1 by activating RXR/LXR and RXR/PPAR heterodimers, resulting in amyloid β (Aβ)-protein clearance in the brain of an Alzheimer's disease (AD) mouse model and reversal of mouse cognitive deficits. Nitrostyrene derivative Z-10 is the first identified nitro-ligand of RXRα. We hypothesized that Z-10 and its derivatives have the similar effect as bexarotene. A series of Z-10 derivatives were synthesized by introducing methoxyl, hydroxyl, and methoxy groups in 2- or 4-position of naphthalene ring, respectively. Our reporter gene assays showed that the derivatives with substituted groups of methyl and methoxyl in position 2 were more potent to activate Gal4-DBD/RXRα-LBD and RXRα homodimer as well as RXRα heterodimers than the corresponding 4-substituted derivatives. The derivatives with hydroxyl substitution in either 2- or 4-position failed to activate RXRα. Consistently, the derivatives with stronger potency of RXRα activation had higher RXRα binding affinity. Z-10 and its 2-ethyoxyl substituted derivative Z-36 reduced Aβ plaques in both hippocampus and cortex of AD mouse model significantly, of which Z-36 had stronger efficacy. This may due to the stronger ability of Z-36 than Z-10 in activating RXR/LXR and RXR/PPAR heterodimers and inducing ABCA1 and ABCG1 expressions. Thus, the 2- rather than 4-position was the better site for Z-10 modification as to RXRα transactivation, and Z-36 is an optimized derivative of Z-10 as to reducing Aβ plaques in AD mouse model.